Phylogenetic relationships among the species of the genus Brachygastra Perty, 1883, are analyzed based on characters of female morphology, male genitalia, and nest architecture. Analysis of the data matrix with equal weights results in one tree, which is also obtained under implied weighting. A new species is described and an identification key is presented. The males of B. borellii and B. scutellaris are described.
INTRODUCTION
The species of the genus Brachygastra form one of the common elements of the neotropical social wasp fauna (Naumann, 1968; Jeanne, 1991: table 6.4 ). The genus is widely distributed in Central and South America (Mexico to Argentina), and one species, Brachygastra mellifica, occurs in the southwestern United States, in Texas and Arizona (Naumann, 1968; Richards, 1978; West-Eberhard et al., 2006) . Hitherto 16 species were known for the genus, which are easily recognized by the very high scutellum that often projects over the metanotum, and that together with the metanotum and propodeum forms a flat, vertical posterior surface of the Taxonomic Background Perty (1833) proposed the name Brachygastra for two species, the newly described B. analis (= Polistes lecheguana Latreille), and B. scutellaris (Fabricius) . Brachygastra was erroneously considered a homonym of Brachygaster Leach, 1817, a genus of Evaniidae, by Swainson and Shuckard (1840) , who replaced it with Nectarina. Nectarina was in turn erroneously thought to be a homonym of Nectarinia Illiger, 1811, a genus of birds (Nectariniidae), by Shuckard (1841) . Shuckard replaced Nectarina with Melissaia, but this name was never widely used.
To complicate matters further, de Saussure (1853 de Saussure ( -1858 , in his monograph published over the course of several years, first used the name Brachygaster (a misspelling of Brachygastra Perty) and then the name Nectarinia (a misspelling of Nectarina Swainson and Shuckard) . Smith (1857) used Nectarina, thus both names (Nectarinia and Nectarina) were used at the same time.
Still later, von Ihering (1904) proposed the name Caba to replace Nectarina Shuckard, overlooking Shuckard (1841) ; however, this new name was also not widely used. Bequaert (1933) recognized Brachygastra as the senior synonym, but he did not use this name in publication until 1943.
As pointed out by Naumann (1968) , many of the species that have been assigned to the genus were first described as color forms or varieties. In his revision Naumann (1968) reevaluated various forms and recognized 12 species, describing a new one (B. fistulosa) and elevating four taxa to species status. Richards (1978) considered some characters not used by Naumann (1968) and recognized 16 species, describing two (B. mouleae and B. albula) as new.
Systematic Placement In Carpenter's (1991) cladogram of Polistinae, based on morphological data, Brachygastra was sister group of Chartergus. This clade was part of a polytomy, termed the Polybia component, which included six clades. Wenzel (1993) , using nest architecture characters, placed Brachygastra as sister of Protonectarina + Polybia. In a combined analysis of Carpenter's (1991) and Wenzel's (1993) characters, plus morphology of larva, presented by Wenzel and Carpenter (1994) , the Polybia component was fully resolved and Brachygastra, again, was sister of Chartergus. Noll et al. (2004) , in their phylogeny for the Epiponini included discretized morphometric measurements of caste differentiation in the matrix of Wenzel and Carpenter (1994) , and also found a sister-group relationship between Chartergus and Brachygastra. Arévalo et al. (2004) analyzed a combination of molecular, morphological, and behavioral data and placed Brachygastra as sister of Protonectarina; however, they did not include Chartergus. This was the same result obtained by Pickett and Carpenter (2010) in their extensive combined analysis, but they also did not include Chartergus.
Materials and Methods
A total of 1120 specimens was studied at the American Museum of Natural History (AMNH) and University of Vermont (UVM), and borrowed from the Bohart Museum of Entomology (UCDC), Snow Entomological Museum-University of Kansas (SEMC), Field Museum of Natural History (FMNH) Color and vestiture: Black species with yellowish bands on upper region of metanotum, metasomal tergum I, and terga and sterna II-V; surface dull, punctures coarse; legs blackish, femora, tibiae, and tarsi dark yellow to brown, covered with appressed pubescence; forewings infuscate, veins dark brown, costal region blackish.
Head: (1) Clypeus about 1.8 times wider than long with pubescence on top third and very fine punctures, lateral margins touching the eyes with length equal to width of the antennal socket; lateral projections touching the eyes below; epistomal suture marked, touching the NO. 3753 antennal socket; apex rounded; (2) interantennal prominence slightly compressed; (3) frons and vertex with medium to large punctures, separated by 1-2 diameters, surface dull; hairs absent (fig. 8B) ; (4) vertex convex, posterior surface sloping ventrad in profile; (5) hairs on eyes short and sparse; (6) gena sinuous, width of the middle region 0.85 that of the eyes, with the same pattern of punctation as that found in frons and vertex, becoming sparser and smaller on lower region; postgenal convexity slightly produced; (7) malar space small, about 0.4 of the 4th antennal article; (8) occipital carina extending to mandibular condyle, uniform; (9) posterior region of the head slightly curved; (10) ocelli separated by more than 1 ocellar diameter, with a shining central area (= ocellar area) unpunctured. Mesosoma: (1) Pronotal carina slightly lamellate, extending beyond the pronotal lobe, but not reaching the ventral corner, separating the pronotum into dorsolateral and anterior regions; punctures on dorsolateral region large and contiguous, on anterior region small and scattered; humeri projecting; (2) scutum 1.2 times wider than long, punctures large and deep, separated by less than 1 diameter; on central and posterior regions the punctures become smaller and sparser, surface dull (fig. 8D) ; (3) scutellum projecting over metanotum, distinctly separated into dorsal and ventral surfaces, slightly emarginate and rounded; punctures on dorsal surface large, moderately deep, separated by less than 1 diameter; punctures on ventral surface smaller and scattered, mostly on upper region; (4) metanotum vertical, slightly convex, with a yellow band on superior region, punctures scattered and very small; (5) mesopleuron strongly convex, with large and deep punctures on upper region separated by less than 1 diameter, becoming smaller and sparse (separated by 1-2 diameters) on central and lower region; anterior and posterior region with smaller and scattered punctures, with some areas completely unpunctured; (6) upper plate of metapleura 2.5 times longer than wide at middle, punctures large and deep, contiguous, separated by less than 1 diameter, giving a rugose aspect; metapleural furrow deep, rounded, suture not evident; lower plate with very small, scattered punctures; metapleu- ral-propodeal suture weak; (7) dorsolateral region of propodeum with large and deep punctures, separated by less than 1 diameter, becoming smaller and sparser laterally; propodeal lobe slightly produced; propodeal angle obtuse; propodeal concavity wide, shallow, weakly striate on lower and central region covered by short and dense pubescence; propodeal valve wide, narrowly triangular; (8) forewing length 6.5 mm.
Metasoma: (1) Tergum I wider than long, cap shaped with a narrow pale yellowish band on posterior region; punctures small and scattered, separated by about 2 diameters, dense and short hairs present; (2) sternum I rugose, with few scattered punctures; (3) tergum II about 1.2 times wider than long, strongly convex dorsally, parallel sided in dorsal view, in lateral view anteriorly vertical, almost flat; punctures medium to large, contiguous, separated by less than 1 diameter on medial and lateral region, becoming sparser and smaller anteriorly; pale yellowish band posteriorly (fig. 8F); (4) sternum II with the same pattern of color and punctation as on tergum II; (5) terga and sterna III-V with punctation smaller and sparser than that on tergum II, but with the same pattern of color.
Male: In general aspects like female, but surface duller; more hairy than females; clypeus narrower than in females, with a yellow spot; two yellow spots on orbits; antenna brownish, scape yellow beneath, brownish above; gena narrower; interocellar area with punctures like those on frons and vertex; pronotum brownish-blackish; punctures on scutum even; scutellum and metanotum yellowish; punctation on mesopleura stronger, forming strips; metasomal tergum I-V brownish, with yellow bands posteriorly.
Male genitalia: (1) Paramere about twice as long as wide at the middle, basal angle obtuse, apical angle broad and truncate, spine of paramere long, pointed apically ( fig. 3 B1) ; (2) aedeagus slightly curved, lobe stout and rounded, lateral margin prominent, widening gradually on the middle; lateral ridge present with a row of small teeth extending ventrolaterally, the ventral process of aedeagus is long and curved apically, angular (figs. 3 B2, B3); (3) cuspis long and pointed apically, with short and sparse hairs, blackish on inferior region ( fig.  3 B4) ; (4) Male Genitalia Naumann (1968: 934) stated "the best characters are found in the male genitalia, but unfortunately the males are seldom collected and in some species are entirely unknown. " Hitherto, males of only eight species of Brachygastra were known. Du Buysson (1905) depicted the male genitalia of B. azteca, B. baccalaura, B. lecheguana (actually, B. mellifica; see below), and B. smithii, Naumann (1968) redescribed the male genitalia previously described by du Buysson (1905), plus B. augusti, B. bilineolata, and B. mellifica, and Mateus (2011) described the male genitalia of B. moebiana. Additionally, in this work, drawings and descriptions of the male genitalia of B. borellii and B. scutellaris are also provided.
Male of Brachygastra borellii Brachygastra borellii males are like females, but more hairy, especially on head; clypeus narrower and slightly more convex; scape yellow beneath, brownish above; gena much narrower and more punctured; upper plate of metapleuron with denser punctation, rugose.
Male genitalia: (1) Paramere about 1.5 times longer than wide at the middle, basal angle obtuse, apical angle broad and truncate, spine of paramere long, pointed apically ( fig. 3 A1) .
(2) aedeagus slightly curved, lobe broad and rounded, lateral margin rounded, not prominent, lateral ridge absent, a row of small teeth extending ventrolaterally, the ventral process of aedeagus long and pointed apically, (fig. 3 A2 and A3); (3) cuspis long and acute apically, with fine and long hairs ( fig. 3 A4) ; (4) digitus wide apically, with few and scattered short hairs, mesal surface with scattered punctures ( fig. 3 A5) .
Male of Brachygastra scutellaris Brachygastra scutellaris males are like females, but the clypeus is narrower and slightly more convex; scape yellow beneath, brownish above; gena much narrower and more punctured; scutellum and metanotum pale; sometimes a yellow spot on superior region of propodeum.
Male genitalia: (1) Paramere about 1.7 times longer than wide at the middle, basal angle obtuse, apical angle truncate, spine of paramere long, pointed apically ( fig. 5 B1) ; (2) aedeagus slightly curved, lobe stout and rounded, lateral margin prominent, widening gradually at the middle; lateral ridge present with a row of small teeth ventrally, extending little toward lateral region, ventral process of aedeagus long apically, angular (fig. 5 B2, B3); (3) cuspis long and pointed apically, with fine and short hairs, ( fig. 5 B4) ; (4) digitus wide apically, broad, with few short hairs, mesal surface with scattered punctures, notch absent ( fig. 5 B5) .
DISCUSSION
The Monophyly of Brachygastra In this work Brachygastra is supported as monophyletic, traditionally diagnosed by the prominent projecting scutellum, which with the metanotum and propodeum forms a flat, vertical surface (du Buysson, 1905; Ducke, 1905 Ducke, , 1910 Naumann, 1968; Richards, 1978; Carpenter, 2004) . Despite their utility in recognizing the genus, these features are not synapomorphies in figure 12 . The scutellum is a prominent structure for most species of Brachygastra, but may or may not project over the metanotum. Among the species that have the projecting scutellum (char. 33-1) variation ranging from slightly to strongly projecting was seen. Due to such variation we coded only two states for this character (see table 2: char. 33). Naumann (1968) described the scutellum not projecting over the metanotum for B. scutellaris, but instead we verified that it is slightly projecting in some specimens, hence it was coded as polymorphic. Brachygastra azteca, B. propodealis, and B. baccalaurea have the scutellum not projecting over the metanotum (char. 33-0). The propodeum vertical (char. 40-1), the propodeal lateral ridge present (char. 42-1), and the propodeal concavity almost flat (char. 43-4) are features shared with Chartergus that also are not synapomorphic in figure 12 .
We list here the synapomorphies for Brachygastra in figure 12 . The interantennal prominence wide and rounded (char. 10-3) was not cited by Naumman (1968) or Richards (1978) , but, despite some small variation among the species, proved to be a synapomorphy for the genus. The hairs on frons and vertex are long and dense (char. 12-2), although they are extremely long and dense for B. borellii and B. baccalaurea (char. 12-3), both widely distributed in Andean region. As pointed out by Naumann (1968) for B. baccalaurea, this is often a characteristic of species from Andean regions of South America. The new species, B. cooperi, was collected in Colombia, 1270 m elev., not showing hairs on the frons and vertex, a reversal to a plesiomorphic condition. Brachygastra myersi and B. scutellaris show long hair, as in the other species within Brachygastra, but sparser. The scrobal sulcus absent (char. 29-1) and the scutum wider than long (char. 30-1) are features also cited by Carpenter (1991) . Carpenter (1991) , whose focus was the phylogeny of the genera of Polistinae, coded the metanotum as compressed for Charterginus, Chartergus, and Brachygastra. As the species of Brachygastra have the metanotum more vertical than those of other genera, we included another state, flat (char. 35-2). The metasomal tergum I is wider than long and cap shaped (char. 45-5). The metasomal tergum II is convex in profile (char. 47-1), and compressed at the frontal region. The propodeal angle is strongly produced (char. 41-2); however, it is less developed in B. mouleae and in B. myersi + B. scutellaris. Male genitalia characters that are also synapomorphies in figure 12 include the notch on digitus present (char. 53-1) and ventral process of aedeagus long and attenuate (char. 54-1). However, they may not be synapomorphies for the entire genus, because the males are still unknown for B. mouleae, B. fistulosa, B. myersi, B. buyssoni, B. propodealis, and B. albula , and the absence of the notch on the digitus is a reversal in B. scutellaris.
The punctation on different parts of the body has been used for description and identification of the species, subspecies, and forms of the genus (du Buysson, 1905; Ducke, 1905 Ducke, , 1907 Ducke, , 1910 Naumann, 1968; Richards, 1978) . Naumann (1968) cited variation in the size and density of punctures, which sometimes forms long strips on the scutum. Here we used only the punctures on clypeus and tergum II, which are more stable (see table 2: chars. 7 and 48, respectively).
The Groups within Brachygastra Naumann (1868) divided the genus into two groups: (1) the lecheguana group, comprising B. mellifica, B. lecheguana, and B. borellii; and (2) the smithii group comprising B. baccalaurea, B. bilineolata, B. smithii, B. propodealis, and B. buyssoni. According to Naumann (1968) the remaining species are not closely related and could not be included within either group. In this work, these species are included in a third clade, called here scutellaris group, except B. azteca, which is the basalmost species. These three groups are supported as a clade, in contrast to B. azteca, by features of the scutellum: being strongly angular (char. 31-2), projecting over the metanotum (char. 33-1) and medially emarginate, usually in a V-shape (char. 34-1). Nest characters based on size and season, proposed by Naumann (1968) , are not enough to separate these groups. Naumann (1968) described a pronotal carina (= pronotal keel) absent for B. azteca, but the pronotal carina for this species is, sometimes, weakly lamellate (Richards, 1978) . In fact, B. azteca has the pronotal carina straighter than the species of the groups within Brachygastra and the humeri are also less projecting.
The lecheguana Group As pointed out by Naumann (1968) , the three species of the lecheguana group were previously grouped under one species, B. lecheguana. Naumann (1968) , based on male features, raised the status of B. borellii and B. mellifica to species level. In fact, this group's species are similar, especially B. lecheguana and B. mellifica, which can be separated only by male genitalia features. The features shared by the lecheguana group cited by Naumann (1968) are: (1) occipital carina not well developed on ventral half of gena, in table 2 coded as height of occipital carina below (char. 21-0); (2) the postgenal convexity absent or very weak (char. 19-0), homoplastic in figure  12 because this feature is also found in the outgroups; (3) the pronotal keel low, not projecting cephalad on the humeral angle. This feature was divided and described as pronotal carina (char. 25), which, in the case of lecheguana group, is weakly lamellate and not extending to the ventral corner (state 4), also shared by B. azteca, B. augusti, B. mouleae, B. fistulosa, and B. cooperi, and the humeri (char. 26). The humeri of B. lecheguana and B. mellifica project and are produced forward (char. 26-4). Naumann (1968) stated "not produced cephalad on humeral angle" for the whole lecheguana group; however, this is a feature that might be referred to B. borellii, which has the humeri slightly more projecting than in B. azteca; (4) scutellum angular, described in this work as lateral angle of scutellum (char. 32-1), which is markedly angled and a remarkable feature for the lecheguana group. Richards (1978) in his identification key to the genus (couplet 3) cited the angles of propodeum distinctly lamellately produced (= propodel angle toothlike in table 2: char. 41-3). Additionally, we cite here another two features supporting the group: the mesopleura rounded (char. 37-0) and the bristles on clypeus present all over (char. 6-1).
Despite the similarities to B. lecheguana, B. borellii has distinct long hairs and deep punctation on the head and on the mesosoma (Ducke, 1910; Bequaert 1943; Naumann, 1968; Richards, 1978) . Punctures on the clypeus of B. borellii are denser, separated by more than one diameter (char. 7-2) (Naumann, 1968) , an autapomorphy for this species. Naumann (1968) and Richards (1978) cited the similarities of B. mellifica and B. lecheguana. In fact, these species are extremely similar and the identification is difficult, based only on female characters. In figure  12 they are supported by the punctation on metasomal tergum II, which is fine and sparse (char. 48-3). Naumann (1968) and Richards (1978) pointed out that the emargination on the scutellum is deeper in B. lecheguana than in B. mellifica, but in fact we have seen variation on this feature. Specimens of B. lecheguana from several localities in Argentina, Brazil, and Ecuador have the emargination as deep as the specimens of B. mellifica from Texas and Arizona, so this feature, alone, cannot be used for identification of the species. Naumann (1968) , in his identification key (couplet 17), used only geographic distribution, but as they overlap at the borders of South and Central America the females cannot be separated (Richards, 1978) . The male genitalia, described by Naumann (1968) , were used in the Richards's key (1978) , as an additional feature for separating these two species, and also in this work. In B. lecheguana the digitus is wide apically vs. long in B. mellifica (see identification key and figs. 4 B3, 5 A5).
The smithii and scutellaris Groups Within Brachygastra, the smithii group and the scutellaris group are supported as a clade by the pubescence on the clypeus covering the top third (char. 5-1), as also cited by Richards (1978) . However, this is homoplastic in figure 12 , because it is shared with the outrgroup Pseudopolybia vespiceps. Synapomorphies in figure 12 for this clade are the vertex moderately convex (char. 16-1), lateral ridge of the aedeagus present (char. 51-1) and the envelope entrance lateral (char. 58-2). We must take into account that the male and nest are still unknown for some species of these groups.
The smithii Group Besides the species comprising the smithii group proposed by Naumann (1968) , our phylogenetic analysis shows B. albula, described after Naumann's revision by Richards (1978) , within the smithii group. The features cited by Naumann for his smithii group are exactly the opposite of those for the lecheguana group: (1) The height of occipital carina below is higher than the medial region (char. 21-1) (= occipital carina well developed on ventral half of gena), not shared with B. bilineolata, which has this feature equal to medial region. (2) Postgenal convexity (= lower region of gena) more or less well developed (char. 19). The lower region of gena of the smithii group is easily recognized; however, it is slightly developed (state 1) in B. bilineolata and B. moebiana, sharing it with the scutellaris group and B. azteca. The remaining species of the smithii group have the lower region very well developed (state 2), with that of B. albula the most prominent of the genus. (3) The pronotal carina extends to the ventral corner (char. 25-5), a feature shared with B. myersi and B. scutellaris, and the humeri projects, produced forward only for B. buyssoni + B. propodealis (char. , not for all species of the smithii group as cited by Naumann (1968) . Two other features are shared by the smithii group: the entrance of secondary spiracle arching, edge bent down (char. 27-4), shared with B. cooperi + (B. myersi + B. scutellaris); and the metasomal sternum I rugose with a transverse medial ridge (char. 46-2), the medial ridge being absent in B. albula, B. baccalaurea, and B. propodealis.
The three basal most species of the smithii group, B. bilineolata, B. moebiana, and B. smithii have a complex taxonomic history. Brachygastra smithii and B. moebiana were considered varieties of B. bilineolata by Buysson (1905) and Ducke (1907) , with most of the characters based on color pattern alone. Naumann (1968) raised B. bilineolata and B. smithii to species status, but he still considered B. moebiana as a variety of B. bilineolata. Richards (1978) raised the status of B. moebiana to species. In fact these three species are similar morphologically, but with wide variation in color pattern, which has caused confusion. One of the features for separating B. smithii and B. bilineolata is the occipital carina and Naumann (1968: 963) said, "In northern South America it is separable on the basis of the occipital carina which is low or absent on the ventral half of the gena. Brachygastra smithii in the same region has a well-developed carina. In the southern part of its range, i.e., south of the Amazon, the occipital carina becomes very high but that of smithii is, in contrast, much reduced. This character, then, is inversely related in these two species. " Brachygastra bilineolata is the most basal species of the smithii group, having the height of the occipital carina below equal to or lower than the medial region (char. 21-0), which in some specimens is very weak but not absent as stated by Naumann (1968) . Brachygastra moebiana and B. smithii have the height of occipital carina below higher than the medial region. Probably the variation described by Naumman (1968: 963) for B. bilineolata pertains to B. moebiana, which, as cited above, was treated as a variety of B. bilineolata. On the other hand, in the specimens of B. smithii seen in this work there is not a reduction in the height of the occipital carina below.
Brachygastra moebiana and B. albula are the two species within Brachygastra that have the propodeal valve linear. Richards (1978: 177) described the similarities between these species based mainly on punctures. Brachygastra albula has denser punctures on the scutellum and humeri, making it easily distinguished. Richards (1978) designated as paratypes of B. albula specimens from "Aldeia Juruna, Rio Xingú, Mato Grosso, Brazil, " which had previously been identified by Naumann (1968) as B. buyssoni. Brachygastra buyssoni shows the propodeal valve almost triangular, but Richards (1978: 177) stated that the propodeal valve is linear; however, in his identification key (couplet 10) he characterized the propodeal valve as "at least somewhat, often widely, triangularly expanded" in B. buyssoni, clearly a typographical error.
The clade B. baccalaurea + B. albula differs from the clade B. buyssoni + B. propodealis by the lateral ocellus separated from the eye by more than 1.5 ocellar diameters (char. 15-1) and by the vertex strongly convex (char. 16-0), both homoplastic in figure 12 .
The scutellaris Group Finally, the scutellaris group comprises the remaining species of Brachygastra. Although the species of this clade are supported by homoplasies in figure 12 , two features are useful to recognize them. First, the eighth flagellomere is more than two times as wide as long (char. 1-1), a feature shared with B. azteca and one that was totally ignored by Richards (1978) . On the other hand, Naumann (1968) recognized this feature in his revision but did not use it to recognize these species as a group. Second, the clypeus touches the eyes by a distance equal to or more than the width of the antennal socket (char. 8-1); however, it is polymorphic in B. scutellaris. Naumann (1968: 940) stated that B. augusti is similar to the lecheguana group in color pattern, but has a large pronotal keel like B. scutellaris. The close relationship of B. augusti and B. mouleae is unsurprising. As cited by Richards (1978) , B. mouleae is structurally extremely similar to B. augusti, but B. augusti has an area without punctures between the ocelli and a stronger triangular process from the angles of propodeum. Besides these features, the occipital carina and the metapleural-propodeal suture are weaker in B. mouleae, but not enough to be coded as another state. The entrance of the nest is also different between these species, lateral in B. augusti vs. multiple in B. mouleae. Richards (1978) pointed out a straight pronotal carina in B. mouleae vs. bisinuate in B. augusti, but, again, such variation is not enough to be coded differently, as in both species the carina does not reach the ventral corner. NO. 3753 The remaining species of the scutellaris group are supported by the coarse and dense punctation on metasomal tergum II (char. 48-1). Within Brachygastra this feature is shared only by these species; however, it is homoplastic in figure 12 , because it is also shared with the outgroup Charterginus xanthura.
The new species B. cooperi resembles B. fistulosa in general aspects, as described above, and both are intermediate between the B. augusti and B. mouleae and the B. scutellaris + B. myersi clade. This intermediate position had been cited by Naumann (1968) , referring to B. fistulosa. Within the scutellaris group these species have the vertex strongly convex (char. 16-0) and the lateral ocellus separated by more than 1.5 times its diameter from the eyes (char. 15-1). As described above B. cooperi lacks hairs on frons and vertex, an autapomomorphy for this species. Other remarkable features are the secondary spiracular entrance arching with the edge bent down, and the width of the middle region of the gena less than that of the eye for B. cooperi, vs. secondary spiracular entrance wide and arching, and the width of the middle region of the gena more than that of the eye for B. fistulosa.
Brachygastra myersi was described as a variety of B. scutellaris and Richards and Richards (1951) , Naumann (1968) , and Richards (1978) pointed out the variation in color in different localities for these species. The most common form of B. scutellaris shows a yellow scutellum; however, dark forms, in which the yellow maculation is reduced or absent, have also been observed (Naumann, 1968) . Brachygastra myersi shows a reduction in the yellow maculation on the scutellum or it is even black, beyond the longer hairs on the eyes that differentiate the two species. Brachygastra myersi and B. scutellaris are supported as sisters by the vertex flat (char. 16-2), and also by the scutellum angular, with the dorsal and ventral surface distinctly separated (char. 31-1), homoplastic in figure 12.
Male Genitalia Remarks Characters of the male genitalia of Brachygastra merit special remarks. The lateral margin of the aedeagus is prominent in all species of the smithii and scutellaris groups plus B. azteca, and is not prominent in the species of the lecheguana group. A lateral ridge is absent in B. azteca and the lecheguana group, so the presence of such a structure is probably a synapomorphy for the smithii and scutellaris groups.
Brachygastra borellii is the only species within the genus that has a remarkable paramere, which is as wide as it is long (vs. longer than wide in the remaining species). The apex of the paramere is truncate, although more rounded than in other species ( fig. 2 A1) . Despite Naumman (1968), who described small differences in the apical angle of the paramere for B. azteca, B. augusti, B. bilineolata, B. smithii, B. mellifica, and B. lecheguana, all of these have the apex truncate as does B. cooperi, B. scutellaris, and B. borellii, described here, as well as B. moebiana (Andena and Mateus, 2011: fig. 1 ). Naumann (1968) pointed out that the apex of the paramere of B. baccalaurea is blunt, not truncate; however, we did not have this species on hand to confirm it. Carpenter and Mateus (2004) and Andena et al. (2007) studied some species of basal clades of Epiponini and pointed out that the apical angle is homoplastic at the generic level.
Hairs are absent on the paramere spine in the species of Brachygastra; in fact, hairs are known only for the species of Apoica, Pseudopolybia, and Parachartergus; hence, the state "hairs absent" is general for Epiponini (Andena et al., 2007) . Pickett and Wenzel (2007; figs. 12, 13) in their phylogeny coded the paramere spine with setae absent for only two species (Apoica pallida and A. strigata); however, their state "setae present" seems to refer to setae that are short and sparse, as also found in Parachartergus (see Carpenter and Mateus, 2004; Andena et al., 2007) . The known males of Pseudopolybia (P. difficilis, P. compressa, and P. vespiceps) show long and dense hairs that are, probably, a synapomorphy of the genus.
One of the features cited by Richards (1978) for separating genera into two groups, based on male genitalia, is the aedeagus serrate beneath. As the species of Brachygastra lack this feature this genus would fall into group 1, but as already pointed out by Carpenter and Mateus (2004) and Andena et al. (2007) these groups should be abandoned, because they are unnatural. The character "aedeagus serrate beneath" is found in the basal groups of Epiponini; therefore, the state "not serrate beneath" is a derived condition.
Although Naumann (1968) did not mention hairs on the cuspis and digitus except for B. azteca, the hairs in the figures depicted here and by Andena and Mateus (2011: fig. 1 ) are short and sparse on both structures. In du Buysson (1905; pl. 12, figs. 9-12) , the hairs look longer and denser for B. azteca, B. baccalaurea, B. lecheguana, and B. smithii. Also, du Buysson's figure 10 (1905: pl. 12: fig.  10 ) actually refers to B. mellifica, which has the digitus pointed, not B. lecheguana as cited. Naumann (1968: 958) studied only four males of B. augusti and pointed out variation in male genitalia: "two from Jaén, Dept. Cajamarca, Perú, and Trinidad, Dept. Beni, Bolivia, had elongate volsellar lobes and angular digital lobes, and two from Rio Juruá Est. Amazonas, Brazil, and Muzo, Dept. Boyaca, Colombia, had the shorter tapered volsellar lobes and the rounded digital lobes as described above. " Richards (1978) stated that two specimens from the series from Rio Juruá were somewhat intermediate to B. mouleae. Naumann (1968: 957) stated that the specimens of this series were more heavily punctured, also seen by us. Brandão (personal commun.) gave us information about the Rio Juruá series deposited in MZUSP:
Six exemplars are at Museu de Zoologia da Universidade de São Paulo (MZUSP), being one of them the lectotype [Richards handwriting] , the other five exemplars were identified by Naumann and Ducke. Some labels of the specimens seem to be a problem. One of the exemplars with the number 1620 on the label belongs to Rio Juruá, however this number [1620] belongs to other locality in the record book of the old collection of the Museu de Zoologia. The male was not located in the collection.
Naumann's description of the male genitalia of B. augusti matches figure 2A , a specimen collected in Mato Grosso, Brazil. Variation in the genitalia of the species from Rio Juruá, Amazonas, Brazil, and Muzo, Dept. Boyaca, Colombia, cited by Naumann (1968) may refer to B. mouleae. We defer further discussion of the male of B. mouleae, as we did not have males of this species in hand.
We hope that the males of the remaining species of Brachygastra will be examined, to help elucidate the phylogenetic relationship of the species of this genus.
IDENTIFICATION KEY FOR BRACHYGASTRA
The identification key presented here is a revision of Richards's (1978) key, including the new species and new characters, some of which were also used in the phylogenetic analysis. 1. Top half or more of clypeus covered with pubescence (fig. 6A) 11C ); axillary plates narrower; scutum slightly less closely punctured ( fig. 11E ), yellow stripes not extending to anterior region or often absent; punctures on metasomal tergum II small, shallow, separated by about 2 diameters; process of digitus about 2.4 times as long as width at base ( fig. 4 A3 
